We examine educational transmission between fathers (mothers) and daughters in India for daughters born during 1962-1991. We find that educational persistence, as measured by the regression coefficient of father's (mother's) education as a predictor of daughter's education, has declined over time. However, the correlation between educational attainment of daughters and fathers (mothers), another commonly used measure of persistence, suggests only a marginal decline. Further decomposing the intergenerational correlation, we find that although persistence has declined at the lower end of the fathers' (mothers') educational distribution, it has been compensated by an increase in persistence at other parts of fathers' (mothers') educational distribution. We also find that "Equality of Opportunity" remains an elusive goal for India. Not only the probability of a daughter attaining senior secondary or above education (top end of educational distribution) is positively associated with father's (mother's) education levels, the gaps in those probabilities do not show any sign of convergence. Similarly, there is no sign of any convergence in the probability of a daughter attaining senior secondary or above education even with the same level of father's (mother's) education between Higher Hindu Castes' daughters and daughters belonging to disadvantaged groups such as Other Backward Castes or Scheduled Castes/Tribes.
Introduction
The empirical literature on intergenerational mobility in developed countries has predominantly focused on sons. Only a few studies do examine intergenerational transmission between fathers and daughters (see, for example, DiPrete and Grusky 1990, Chadwick and Solon, 2002) . Compared to developed countries, the intergenerational mobility in developing countries remains largely an under-researched area although there has been an increasing focus on the topic with the availability of new datasets that contain parents' information.
However, the literature in developing countries too has primarily focused on father-son transmission. One of reason for this is non-availability of datasets that contain information on fathers' for women.
Nonetheless, the concerns regarding the equality of opportunities are growing in developing countries. 1 Equality of opportunity is considered a key condition for a society to ensure distributional justice (Rama et al., 2015) , and education is perhaps the most important policy instrument in the hands of policymakers in this regard. 2 For example, Stiglitz (2012, P. 275) notes "Opportunity is shaped, more than anything else, by access to education." One of the key roles of publicly provided education in many countries including India has been to increase access to education. 3 Intergenerational persistence in education can undermine the notion of equality of opportunity.
The intergenerational persistence in father (mother)-daughter is quite an important issue per se, however it is comparatively more important in the Indian context because of following 1 As such this issues is also very important in the US. For example, President Obama's second Inaugural Address reaffirmed America's commitment to the dream of equality of opportunity: "We are true to our creed when a little girl born into the bleakest poverty knows that she has the same chance to succeed as anybody else, because she is an American; she is free, and she is equal, not just in the eyes of God but also in our own." 2 Equality of opportunity can be broadly defined as: those who have the same talent and ability and have the same willingness to use them should have the same prospects of success regardless of their initial circumstances (Rawls 1971 ). 3 Achievement of universal primary education by 2015 was one of the eight Millennium Development Goals (MDGs) established by United Nations in 2000. The Indian Parliament passed Right to Education Act in 2009 that makes education a fundamental right of every child between the ages of 6 and 14 and specifies minimum norms in elementary schools.
reasons. First, the notion of family background (economic and caste) determining destiny is quite pervasive in India. Second, there exists a strong son preference in Indian society, and the existing evidence suggests pro-male bias in educational investment (Kingdon, 2005) .
Third, there exists considerable inequality in India. For example, the Gini index for consumption calculated from 2004-05 IHDS was at 0.34, while the Gini index for income was estimated to be 20 points higher at 0.54. This is more than the income inequality observed in Mexico (Rama et al., 2015) . Existing evidence suggests that countries with greater inequality of incomes also tend to be countries in which a greater fraction of economic advantage and disadvantage is passed on between parents and their children (Corak, 2013) .
In this paper, we examine the father (mother)-daughter educational persistence over time in India utilizing a recently available nationally representative India Human Development Survey (IHDS)-2, 2011-12. The IHDS-2 has a separate women module that asks detailed questions from two women in age 15-49 per household. This helps us to identify fathers' (mothers') information for about 86 (88) percent of women in age 20-49. Dividing those into birth cohorts, we first examine the evolution of two commonly used measure of persistence:
intergenerational regression coefficient and correlation coefficient. To reconcile the observed differences in trends using these two measures, we further decompose the correlation coefficient.
The findings of the paper are as follows. First, when compared to the birth cohort 1962-66, there is a fall in the intergenerational educational persistence, as measured by the regression coefficient of fathers' (mothers') schooling as a predictor of daughters' schooling in the recent birth cohort 1987-91, implying less persistence for more recent cohort in India. Importantly, another commonly used measure of persistence, correlation between fathers' (mothers') and daughters' years of schooling, presents a much sober picture of only a marginal decline in persistence. By decomposing the correlation, we find that persistence at the lower end of the fathers'(mothers') educational distribution has declined (father/mother being below primary educated); however, the persistence has increased in other parts of fathers' (mothers') educational distribution resulting in an overall steady trend in the correlation coefficient. Second, we find that "Equality of Opportunity" remains an elusive goal for India.
Not only the probability of a daughter attaining senior secondary or above education (top end of educational distribution) is positively associated with father's education levels, the gaps in those probabilities do not show any sign of convergence. Similarly, the probability of a daughter attaining senior secondary or above education is higher for Higher Hindu Castes' daughters irrespective of parental education. Importantly, there is no sign of any convergence in the probability of a daughter attaining senior secondary or above education even with the same level of father's (mother's) education between Higher Hindu Castes' daughters and daughters belonging to disadvantaged groups such as Other Backward Castes or Scheduled Castes/Tribes. The remainder of the paper is organized as follows. Section 1.1 presents a brief review of the literature on the intergenerational mobility in educational attainment in India, and places our paper in the existing literature. Section 2 discusses the data, Section 3 outlines the analytical framework underlying the empirical analysis. Section 4 presents the results and Section 5 concludes.
Related Literature
Literature on intergenerational economic mobility in developed countries mostly focuses on intergenerational correlation between fathers' and sons' incomes. Solon (1999) In contrast to the abovementioned studies on India, Azam and Bhatt (2015) do not rely on co-resident. Their sample include fathers' information for all the adult men. They explore transmission of education between fathers and sons starting from 1940 to 1985. They find that intergenerational educational persistence in India, as measured by the regression coefficient of fathers' education as a predictor of schooling in the next generation, has decreased significantly across birth cohorts in last 45 years. However, they do not find such a trend in the estimated correlation between father-son educational attainments. They further decompose the correlation and find that the decline in correlation at the lower end of fathers' education distribution is offset by the increase at the top end of fathers' education distribution. They also find a significant difference in the probability of achieving senior secondary or above education based on fathers' education levels. Moreover, they find no evidence for convergence in the probability of a son achieving senior secondary or above education conditional on father's education between Higher Hindu Castes versus others social groups.
Azam and Bhatt (2015) use IHDS 2004-05 data, which although facilitated identification of fathers for adult men, however, it does not contain same information for adult women.
The recently released IHDS 2011-12 data make the study of persistence in daughters' feasible (see Data Section for details). This paper extends the intergenerational mobility literature on India by examining educational persistence between father (mother) and daughter, and complements Azam and Bhatt (2015) study of educational persistence between father and son. As discussed earlier, the differential treatment of genders remains an important issue in India. The paper also contributes by examining persistence between mother and daughter. In addition, this paper adds to the limited international literature on intergenerational transmission for women.
Data
We use recently available India Human Development Survey-2 (IHDS-2), 2011-2012. IHDS-2 (Desai and Vanneman, 2015) is jointly conducted by National Council of Applied Economic Research and University of Maryland. One of the major problems faced by researchers interested in the study of intergenerational persistence in developing countries is non-availability of long panel data that help to identify parents' information. Researchers have used coresident (parents and child residing in the same household at the time of survey) in crosssectional data to identify parents' information. Azam and Bhatt (2015) show that this condition helps to identify fathers' information for less than a third of adult male population , and most of those adult males belong to 20-30 age group. Moreover, co-resident condition does not help much in the case of women in developing country context, particularly India. Majority of married women in India reside in different households than their parents, and household surveys typically collect information on members residing in the same household (through household roster) at the time of survey. For example, we are able to identify co-resident father only for 10.5 (20.5) percent of women in age group 20-49 (20-30) in IHDS-2.
This data constraint is relaxed to a large extent in the IHDS-2. IHDS-2 has a separate women module that collects information of parents for two women in each household in age 15-49. 4 This helps us to identify fathers' (mothers') education for 86 (88) percent of women in age group 20-49 (see Table 1 for details). We chose the lower age limit at 20 as majority of individuals in India finish their college (about 15 years of education) around this age, and the upper age limit is driven by availability of parental information. Since our survey is from 2011-12, this implies we have data on daughters born between 1962 and 1991. We divide our sample into six five year birth cohorts: 1962-66, 1967-71, 1972-76, 1977-81, 1982-86, and 1987-91. 5 To examine the educational persistence among social groups, we further divide our sample in four social groups: Higher Hindu Caste (HHC), Other Backward Caste (OBC), Scheduled Caste/Tribe (SC/ST), and Muslims. SC/STs are historically disadvantaged groups in India, and have enjoyed affirmative policies in education and employment since the independence. OBCs were given reservation in employment in 1993. 6 Muslims are the largest minority religious group in India, and according to the Government of India (2006), their performance on many economic and education indicators are comparable to SC/STs. There exist certain differences among STs and SCs, however, because of small sample sizes of STs after dividing the data in cohorts, we group SCs and STs together.
We measure the economic/social status through years of schooling. Although, income (occupation) remains more popular measures of economic/social status in the economics (sociology) literature in developed countries, education is probably more suited in developing 4 The IHDS-1 conducted in 2004-05 also contains a separate women module that asks detailed questions from one ever married women in age 15-49 per household. However, IHDS-1 women's module does not contain parental information questions. 5 Our most recent birth cohort 1987-1991 represents age 20-24 in the data. Including this cohort raises the concern that some of the daughters might still be in school and has not completed the maximum schooling. We find that about 16 percent of the daughters in 20-24 age group were still in school and has not completed the maximum 16 years of education. However, most of them has completed 12 years or more. Only 0.2 percent of 20-24 were still in school and have not completed the 12 years of education. Although this potentially introduce a marginal downward bias in the IGRC, however, in the rest of our analysis we have combined 12-16 years of education as senior secondary or above. 6 Beteille (2002) provides a useful discussion on the caste-system and affirmative action in India.
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countries context for daughters, especially for India. The female labor force participation (LFPR) has been abysmally low in India. For example, in 2011-12, LFPR among women in age 15-59 was only 24.7 percent compared to 82 percent among men (Government of India, 2013). In addition majority of those working women are self-employed for whom no wages are reported in household survey datasets. Given the scarceness of information on income and occupation for daughters, education remains a popular choice as a measure of economic status in developing countries. Moreover, there are several advantages of using education as a measure of economic status in developing countries. First, on the measurement side, education is less prone to serious errors than earnings. Second, since most individuals complete their education by early or mid-twenties, life cycle biases are unlikely to bias estimation when compared with earnings. Finally, there is a vast literature that shows that higher education is associated with higher earnings, better health, and other economic outcomes (see Black and Devereux, 2011) , rendering a measure of intergenerational transmission based on education a reasonable proxy for mobility in overall economic status.
The years of schooling is reported as a continuous variable in our data, and varies from 0 to 16, with 0 representing illiterate and 16 representing above bachelor degree. In the literature, parental education is proxy by either father's education, or the maximum of father's or mother's education, or the average of both parents education. In our analysis, we use father's years of schooling to proxy for parents' education. 7 In our sample, fathers have either the same or more education for about 94.4 percent of daughters. For 40.2 percent of daughters in our sample, father has more education than mothers. Father has the same education as mothers for 54.2 percent of daughters'. Interestingly, among the daughters who have similarly educated fathers and mothers, more than 90 percent of those fathers and mothers are illiterate. Nevertheless, we also present the results using mothers' years of schooling as proxy for parents education in an online appendix, and overall conclusions remain same. Not surprisingly, a considerable advantage of HHC is also witnessed in daughters' education.
Analytical Framework
To capture the intergenerational transmission of education, we estimate the following regression:
where S d i and S f i represent the education of daughter i and education of her father, respectively. i is an error term and β is the parameter of interest. The OLS estimate of β is reported as one of the measure of intergenerational persistence of educational attainment.
Theβ is given by:
where σ d and σ f are the standard deviations of daughters' and fathers' schooling, σ df is the covariance between daughters' and fathers' schooling, and ρ df is the correlation between daughters' and fathers' schooling. To ensure that the evolution ofβ is not entirely driven by the evolution of σ d σ f , we also normalized the years of schooling of daughters and fathers by the corresponding standard deviations and estimate the following equation:
As argued by Checchi et al. (2008) the main difference between the β coefficient in equation (1) and ρ coefficient in equation (3) We estimate equation (1) and equation (3) separately for six five-year cohorts starting with 1962. Note that the interpretation of β and ρ is descriptive and not causal. However, assuming that the factors potentially biasing the persistence estimates are time invariant, the evolution of these estimates over time can be reliably inferred from the above approach (Checchi et al. 2008 ).
Following Checchi et al. (2013) and denoting the normalized schooling (by their corresponding standard deviations) daughters and fathers with d and f , we rewrite the correlation coefficient as: suggest that term B should be the policy-relevant indicator of intergenerational persistence as changes in term A can be due to uniform convergence towards higher levels of education.
In addition, as countries develop, one would expect an increase in the level of education of fathers across generations.
To explore the stability of correlation coefficients further, we decompose the correlation coefficient using the empirical analogue of equation (4) 
where d, f = 0, 1, 2, ..., 15, 16 and thusρ for each cohort is the sum of 289 elements. 10 4 Results Table 3 presents estimates for both measures of persistence for six five-year birth cohorts.
As is evident from Table 3 also presents the standard deviation (SD) in daughters and fathers years of schooling. The SD in daughters' years of schooling has been increasing throughout except for the recent 1987-91 birth cohort. Similarly, SD in fathers' schooling has been increasing over time. Except for the most recent cohort, the variance of daughters' schooling is greater than the variance of fathers' schooling. This implies the ratio of the SD of fathers' years of schooling to that of daughters' years of schooling will be less than one because of whichρ is less thanβ for all cohorts except the 1987-91 birth cohort. Table 4 presents decomposition ofρ grouped by stages of schooling attended by fathers and daughters. 8 Line 31 of Table 4 reports the correlation coefficientρ, which is the sum of each combination of daughter's and father's education. Line 6 shows the total contribution of daughters with uneducated fathers to the intergenerational correlation coefficient. This group accounts for a large part of the correlation in each cohort but its weight declined from about 66 percent to 38 percent over 1962-67 and 1987-91 birth cohort. This is a natural consequence of increase in average education over time starting with a largely uneducated society.
However, this decline in correlation at the lower end of fathers' education distribution is compensated by an increase at the other parts of the fathers' educational distribution. As evident from lines (12), (18) , (24) , and (30), the contribution of daughters whose fathers have attended primary, middle school, or secondary schools has increased steadily across cohorts.
This leads to a steady trend in the overall correlation coefficient. The total contribution of daughters with secondary attended father to the intergenerational correlation coefficient increased from about 10 percent to 24 percent over 1962-67 and 1987-91 birth cohort.
Online Appendix Table A2 presents similar results for mother-daughter transmission.
The overall findings are similar to the findings for father-daughter educational transmission. The total contribution of daughters with uneducated fathers to the intergenerational correlation coefficient falls from 83 percent to 61 percent over 1962-67 and 1987-91 birth cohort. This decline in correlation at the lower end of mothers' education distribution is compensated by an increase at other parts of the mothers' educational distribution. Checchi et al. (2008 Checchi et al. ( , 2013 argue that term B of equation (4) is the correct measure for analyzing the transmission of education: a system would achieve equality of opportunity if the probability of obtaining a particular degree for the daughter was independent of the father's educational achievement. To investigate the persistence in education, or term B, we collapse our years of schooling into stages of schooling achieved by daughters and fathers.
We group the years of schooling into five achievement levels: years of schooling 0-4: below primary, 5-7: primary, 8-9: middle, 10-11: secondary, and 12-16: senior secondary or above. Figure 1 presents the probability of a daughter achieving either below primary or senior secondary or above education conditional on her father's education. 9 Left panel of Figure 1 plots the probability of a daughter being below primary conditional on different levels of her Right panel of Figure 1 presents the probability of a daughter achieving senior secondary or above education. Here, the differences are quite striking, and most importantly there is no evidence of convergence among daughters of fathers with different levels of education. The probability of a daughter attaining senior secondary or above education increases with the level of father's education. More importantly, there remains a considerable gap in probability 9 We only present results for the top and bottom education levels as the convergence in probability of achieving middle education levels may be misleading as this convergence may be achieved by increase in probability of achieving middle levels of education by daughters with low educated fathers, while decline in probability of achieving middle levels of education by daughters with high educated fathers as they achieve more higher education.
between top end and bottom end of fathers' education distribution. For example, the gap in probability of a daughter attaining senior secondary or above education between a daughter of senior secondary or above educated father and a daughter of below primary educated father is about 0.5 points for the 1962-67 birth cohort, and that increases to about 0.6 points for the 1987-91 birth cohort. This results are in line with the results reported in Azam and Bhatt (2015) for men. For example, Azam and Bhatt (2015) finds that the probability of achieving a senior secondary or above education for someone born to a senior secondary or above educated father in 1940-1945 is about 0.75 points higher than for someone born to an illiterate father in the same period, and there has been no decline in this gap over time.
Overall, one may conclude that the probability of achieving higher education is definitely associated with the family background, and there is not much improvement over time.
Educational persistence by social groups
In Table 5 , we present the IGRC and IGC by caste for each of the five-year birth cohorts.
There is no distinct trend over the entire period across all four social groups in both measures of persistence. The IGRC is lower in the 1987-91 birth cohort compared to the 1962-66 birth cohort for HHC and OBC, while higher for SC/ST and Muslims. Interestingly, the IGC is also higher (lower) for SC/ST (HHC) in the 1987-91 birth cohort compared to the 1962-66 birth cohort. For Muslims and OBC, the IGC provide a conflicting evidence. The IGC is lower (the same) for Muslims (OBC) in the 1987-91 birth cohort compared to the 1962-66 birth cohort.
The SD in daughters schooling shows a declining trend for HHCs, however, an increasing trend in SD is witnessed for rest of the social groups. This is because of largely uneducated daughters to start with. Similarly, the SD in fathers' education has a positive trend for all social groups except HHC. For HHC, the SD in fathers' schooling shows a declining trend in the late 1970s and 1980s after increasing in the 1960s.
Based on both measures of persistence, no clear cut picture emerges. To explore the issue further, we turn our focus to term B of equation (4) . Unlike the regression and correlation coefficients which are not suitable for inter-group comparisons based on stratification, term B of equation (4) can be used to compare groups (Checchi et al., 2013). 10 Figure 2 presents the probability of a daughters achieving below primary education conditional on father's education (term B of equation (4)) for different caste groups. 11 It is evident that daughters belonging to HHC have the lowest probability of remaining illiterate/below primary irrespective of fathers' education. The gap between HHCs and other social groups is substantial. While the probability of a daughter being illiterate/below primary is more or less similar for SC/STs, OBCs, and Muslims, this probability is much lower for HHCs. Importantly, the probability of being illiterate/below primary declined over time for all social groups. Nevertheless, the probability of getting education is associated with not only father's education (as the probability of a daughter being illiterate/below primary declines as fathers' education level increase irrespective of social group) but also with the social group (as the probability of a daughter being illiterate/below primary is much lower for HHC daughters with the same level of father's education). Figure 3 plots the probability of attaining senior secondary or above education conditional on fathers' education for different social groups. The daughters of HHCs have the highest probability of attaining senior secondary or above education for the same level of fathers' education. Although not plotted in the figure for clarity, the 95% confidence bands for HHCs do not overlap with the rest of the social groups, while the confidence bands for rest of the groups show substantial overlap. What is striking is that the probability of a daughter attaining senior secondary or above education for Muslims is either similar or marginally worse than that of daughters belonging to SC/ST group. 12 These results for women are very similar to results for men presented in Azam and Bhatt (2015) who find that Muslim men have a lower probability of achieving secondary and above education for each level of father's education, whereas HHC men have a significantly higher probability of achieving secondary and above education, compared to any other group.
The probability of a daughter achieving senior secondary or above education conditional on father's education shows convergence among SC/STs, OBCs, and Muslims. However, there is no convergence of probabilities between HHC and others. This suggests that not only inequality of opportunities based on caste membership (especially between HHC and others) exists in India but such inequality has shown little improvement over time. This findings are similar to the finding of Azam and Bhatt (2015) for men who also find no convergence between HHCs and other social groups. Moreover, the probability of attaining senior secondary or above education for sons for all levels of fathers' education in Azam and Bhatt (2015) is higher than for daughters in our study. This obviously suggests pro-son bias in educational investment by parents.
Online Appendix Figure A2 and A3 present corresponding findings for mother-daughter association by caste. The overall findings are similar to the findings reported for fatherdaughter associations by caste.
Conclusion
We examine the intergenerational education transmission between fathers (mothers) and daughters in India for daughters born during 1962-1991. We find that persistence at the bottom of the fathers' or mothers' educational distribution has declined, however, this is compensated by an increase in persistence in other parts of fathers'/mothers' education distribution. Although there has been a significant decline in the probability of a daughter being illiterate/below primary irrespective of parents education, yet, those probabilities are associated with parents' education and caste. Probability of a daughter being illiterate/below primary is lower for more educated fathers (mothers). Similarly, the probability of a daughter being illiterate is lowest for Higher Hindu Castes irrespective of fathers' (mothers') education.
The inequality of opportunities is starker once we consider probability of a daughter attaining senior secondary or above education (top end of the education distribution). Not only the probability of a daughter attaining senior secondary or above education is positively associated with father education levels, the gaps in those probabilities do not show any signs of convergence. For example, the gap in probability of a daughter attaining senior secondary or above education between a daughter of senior secondary or above educated father and a daughter of below primary educated father is about 0.5 points for the 1962-67 birth cohort, and that increases to about 0.6 points for the 1987-91 birth cohort. Similarly, although the probability of a daughter achieving senior secondary or above education conditional on father's education shows convergence among SC/STs, OBCs, and Muslims, there is no convergence of probabilities between Higher Hindu Castes and the rest. Probability of a daughter attaining senior secondary or above education is higher for Higher Hindu Caste daughters irrespective of parental education.
Our findings are in line with Azam and Bhatt (2015) ' findings for father-son educational persistence. Therefore, one may conclude that "Equality of Opportunity" remains an elusive goal for India. More importantly, the gap between the Higher Hindu Castes and the dis- 
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